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CONTROL CONCEPTS, INC. 2 YEAR LIMITED WARRANTY
CONTROL CONCEPTS, INC. warrants that the products delivered will be as described in the sales order or contract.

CONTROL CONCEPTS, INC. warrants to the original user that CONTROL CONCEPTS, INC. products will be free from 
defects in materials and workmanship for a period of two (2) years after the date CONTROL CONCEPTS, INC. ships 
such products.

If any CONTROL CONCEPTS, INC. product is found to be defective in material or workmanship during the applicable 
warranty period, CONTROL CONCEPTS, INC.’s entire liability, and purchasers sole and exclusive remedy, shall be the 
repair or replacement of the defective product at CONTROL CONCEPTS, INC.’s election.  CONTROL CONCEPTS, 
INC. shall not be liable for any costs or expenses, whether direct or indirect, associated with the installation, removal or 
re-installation of any defective product.  All shipping and freight costs are the responsibility of the customer.  CONTROL 
CONCEPTS, INC.’s limited warranty shall not be effective or actionable unless there is compliance with all installation 
and operating instructions furnished by CONTROL CONCEPTS, INC., or if the products have been modified or altered 
without the written consent of CONTROL CONCEPTS, INC., or if such products have been subject to accident, misuse, 
mishandling, tampering, negligence or improper maintenance.  Any warranty claim must be submitted to CONTROL 
CONCEPTS, INC. in writing within the stated warranty period.

CONTROL CONCEPTS, INC.’s limited warranty is made in lieu of, and CONTROL CONCEPTS, INC. disclaims all other 
warranties, whether expressed or implied, including but not limited to any IMPLIED WARRANTY OF MERCHANTABILITY, 
ANY IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE, any implied warranty arising out of a 
course of dealing or of performance, custom or usage of trade.

CONTROL CONCEPTS, INC. SHALL NOT, UNDER ANY CIRCUMSTANCES BE LIABLE FOR ANY DIRECT, 
INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, LOSS 
OF PROFITS, REVENUE OR BUSINESS) OR DAMAGE OR INJURY TO PERSONS OR PROPERTY IN ANY WAY 
RELATED TO THE MANUFACTURE OR THE USE OF ITS PRODUCTS.  The exclusion applies regardless of whether 
such damages are sought based on breach of warranty, breach of contract, negligence, strict in tort, or any other legal 
theory, even if CONTROL CONCEPTS, INC. has notice of the possibility of such damages.

By purchasing CONTROL CONCEPTS, INC.’s products, the purchaser agrees to the terms and conditions of this 
limited warranty.

WARNING:  The Control Concepts, Inc. power controllers use power thyristors to switch voltage to the connected 
load.  Line voltage must be assumed at the output terminals at all times, even when the control signal has been 
removed and the load voltage appears to be off.  It has been mandated by the National Electrical Code and the 
Occupational Safety and Heath Act of 1970 that a physical disconnect be opened ahead of all remotely actuated 
controls before performing any maintenance work on the controller or its connected load.
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1. OVERVIEW
In general, FUSION parameters are all 16 bit integer values. However, there are some parameters 
such as Load Power Zone 1 which use two registers for the value (32 bit value.) These long word 
situations are clearly documented with HI and LO word parameters.

Some values may have digits to the right of the decimal point. The decimal point, or resolution, will 
not be part of the message. Rather a parameter with one decimal place will be scaled x10, two 
decimal places scaled x100.

Example: 5.00 must be scaled and sent as 500 and will also need to be scaled when read using a 
“scale-factor” of 100.

The first two bytes of PLC memory are status bytes and are not used. 

Current sampling rate is 5 Hz.

Ethernet/IP is Little Endian by specification. The least significant byte will appear first

The Digital Setpoints and Digital System Command are the only parameters that can be set via the 
PLC at this time.

Input data read with Read Assembly command Class 0x04, Instance 0x65, Attribute 0x03.

Output data written with Write Assembly command Class 0x04, Instance 0x66, Attribute 0x03.

The configuration assembly object is not implemented. If required, use Instance ID 0x80 with a data 
length of 0x00.

2. FUSION Ethernet/IP TCP Wiring (-I Digital Communications Option)

Ethernet 10BaseT (Twisted Pair)  
Pin #  Signal Name  Function  
1  TD+  Transmit Data  
2  TD-  Transmit Data  
3  RD+  Receive Data  
4  NC  No Connection  
5  NC  No Connection  
6  RD-  Receive Data  
7  NC  No Connection  
8  NC  No Connection  
 

FUSION with Ethernet/IP uses a standard Ethernet pin-out shown above. We recommend using 
at least Cat 5e shielded cable between the controller and other Ethernet-enabled devices.
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2. FUSION Ethernet/IP TCP Wiring (-I Digital Communications Option)

3.1 Common Settings

The “Comm Heartbeat Time” is a digital watchdog that puts the FUSION Power Controller in safe 
mode whenever there has been no digital communications for at least N seconds. The timer is re-
set every time a digital communication is made with the controller. The default value is zero, which 
corresponds to an infinite timeout. 

The “Network Timeout Action” is the action the controller will take when a timeout occurs. The two 
options are continuing at the last-known set point, or stopping output. The default is “Continue.” 

3.2 TCP/IP Settings
STATIC IP addressing is set by selecting the STATIC IP radio button. The IP address is entered into 
the form and sent to the FUSION controller by the SAVE button.

The “comm_watchdog” is a digital watchdog that detects an absence of Ethernet communications 
lasting N seconds, and then checks the IP address stored in the Ethernet-based module. If the 
module IP address does not match the addresses stored in eeprom, the module is reprogrammed 
with the correct address. 

The range in seconds is 15 to 65535. The default value is zero, which corresponds to an infinite 
timeout.

3. FUSION CONNECTION SETTINGS
Use the FUSION Control Panel Software and USB connection to set up the Ethernet IP settings for 
the power controller. After a connection is made, select the “Digital Comm” tab as shown below.



6 © Control Concepts Inc., 2011www.ccipower.com 		 1-800-765-2799EtherNet IP Manual Revision 2.02

PARAMETER LIST
Input/Output Range: Offset 0 to 9
Integer 0	 Output Enable
Units: 		 N/A
Minimum: 	 0.00
Maximum: 	 1.00
LSB: 		  0
Output Enable: 1
Read-Only: 	 0

Integer 1	 Digital Setpoint 1
Units:		  % of Full Scale
Minimum:	 0.00
Maximum:	 100.00
Default:	 0.00

Integer 2	 Digital Setpoint 2
Units:		  % of Full Scale
Minimum:	 0.00
Maximum:	 100.00
Default:	 0.00

Integer 3	 Digital Setpoint 3
Units:		  % of Full Scale
Minimum:	 0.00
Maximum:	 100.00
Default:	 0.00

Integer 4	 Digital Setpoint 4
Units:		  % of Full Scale
Minimum:	 0.00
Maximum:	 100.00
Default:	 0.00

Integer 5	 Digital Setpoint 5
Units:		  % of Full Scale
Minimum:	 0.00
Maximum:	 100.00
Default:	 0.00

Integer 6	 Digital Setpoint 6
Units:		  % of Full Scale
Minimum:	 0.00
Maximum:	 100.00
Default:	 0.00

Integer 7	 Digital Setpoint 7
Units:		  % of Full Scale
Minimum:	 0.00
Maximum:	 100.00
Default:	 0.00

Integer 8	 Digital Setpoint 8
Units:		  % of Full Scale
Minimum:	 0.00
Maximum:	 100.00
Default:	 0.00
	
Integer 9	 Digital System Command
Units:		  N/A
Minimum:	 00000000 = 0
Maximum:	 11111111 = 255
Representation:
          Bit
MSB	 7	 =	 not used
	 6	 =	 not used
	 5	 =	 not used
	 4	 =	 not used
	 3	 =	 Zone 4, Run=1/Stop=0
	 2	 =	 Zone 3, Run=1/Stop=0
	 1	 =	 Zone 2, Run=1/Stop=0
LSB	 0	 =	 Zone 1, Run=1/Stop=0

Integer 10	 Line Frequency
Units:		  Hz
Minimum:	 0.0
Maximum:	 99.9

Integer 12	 Line Voltage A
Units:		  RMS Volts
Minimum:	 0.0	
Maximum:	 999.9

Parameters – Input Range: 
Offset 10 - 80
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Integer 12	 Load Voltage A
Units:		  Vcolts RMS or Average
Minimum:	 0.0	
Maximum:	 999.9

Integer 13	 Load Current A
Units:		  Amps RMS or Average
Minimum:	 0.0	
Maximum:	 9999.9

Integer 14	 Load Resistance A (Not Active)
Units:		  Ohm
Minimum:	 0.0	
Maximum:	 9999.9

Integer 15	 Heatsink temp A (Not Active for
		  Compact FUSION)
Units:		  Degrees C
Minimum:	 0.0
Maximum:	 999.9

Integer 16	 Line Voltage B
Units:		  RMS Volts
Minimum:	 0.0	
Maximum:	 999.9

Integer 17	 Load Voltage B
Units:		  Volts RMS or Average
Minimum:	 0.0	
Maximum:	 999.9

Integer 18	 Load Current B
Units:		  Amps RMS or Average
Minimum:	 0.0	
Maximum:	 9999.9

Integer 19	 Load Resistance B (Not Active)
Units:		  Ohm
Minimum:	 0.0	
Maximum:	 9999.9

Integer 20	 Heatsink temp B
Units:		  Degrees C
Minimum:	 0.0
Maximum:	 999.9

Integer 21	 Line Voltage C
Units:		  RMS Volts
Minimum:	 0.0	
Maximum:	 999.9

Integer 22	 Load Voltage C
Units:		  Volts RMS or Average
Minimum:	 0.0	
Maximum:	 999.9

Integer 23	 Load Current C
Units:		  Amps RMS or Average
Minimum:	 0.0	
Maximum:	 9999.9

Integer 24	 Load Resistance C (Not Active)
Units:		  Ohm
Minimum:	 0.0	
Maximum:	 9999.9

Integer 25	 Heatsink temp C (Not Active for
		   Compact FUSION)
Units:		  Degrees C
Minimum:	 0.0
Maximum:	 999.9

Integer 26	 Line Voltage D
Units:		  RMS Volts
Minimum:	 0.0	
Maximum:	 999.9

Integer 27	 Load Voltage D
Units:		  Volts RMS or Average
Minimum:	 0.0	
Maximum:	 999.9

Integer 28	 Load Current D
Units:		  Amps RMS or Average
Minimum:	 0.0	
Maximum:	 9999.9

Integer 29	 Load Resistance D (Not Active)
Units:		  Ohm
Minimum:	 0.0	
Maximum:	 9999.9
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Integer 30	 Heatsink temp D
Units:		  Degrees C
Minimum:	 0.0
Maximum:	 999.9

Integer 31	 Load Power Zone 1 HI (MSW)
Units:		  Watts or VA
Minimum:	 -99
Maximum:	 99

Integer 32	 Load Power Zone 1 LO (LSW)
Units:		  Watts or VA
Minimum:	 0
Maximum:	 65535

Integer 33	 Power Factor Zone 1
Units:		  N/A
Minimum:	 0.00
Maximum:	 9.99

Integer 34	 Controller State Zone 1
Units:		  N/A
Minimum:	 0
Maximum:	 2
Representation:
	 0	 =	 STOP
	 1	 =	 RUN
	 2	 =	 FAULT

Integer 35	 Output% Zone 1
Units:		  % ON
Minimum:	 0.0
Maximum:	 999.9

Integer 36  Output Command Zone 1 HI (MSW)
Units:		  V, A, W
Minimum:	 -99
Maximum:	 99

Integer 37 Output Command Zone 1 LO (LSW)
Units:		  V, A, W
Minimum:	 0
Maximum:	 65535

Integer 38	 Feedback Zone 1 HI (MSW)
Units:		  V, A, W
Minimum:	 -99
Maximum:	 99

Integer 39	 Feedback Zone 1 LO (LSW)
Units:		  V, A, W
Minimum:	 0
Maximum:	 65535

Integer 40	 Control Loop Error Zone 1 HI 		
		  (MSW)
Units:		  V, A, W
Minimum:	 -99
Maximum:	 99

Integer 41	 Control Loop Error Zone 1 LO 		
		  (LSW)
Units:		  V, A, W
Minimum:	 0
Maximum:	 65535

Integer 42	 Warning Alarm Zone 1
Units:	 N/A
Minimum:	 00000000 = 0
Maximum:	 11111111 = 255
          Bit
MSB	 7	 =	 not used
	 6	 =	 not used
	 5	 =	 Load Imbalance (Not Active)
	 4	 =	 Shorted SCR
	 3	 =	 Heatsink Temp
	 2	 =	 Power Limit
	 1	 =	 Current Limit
LSB	 0	 =	 Voltage Limit

Integer 43	 Load Power Zone 2 HI (MSW)
Units:		  Watts or VA
Minimum:	 -99
Maximum:	 99

Integer 44	 Load Power Zone 2 LO (LSW)
Units:		  Watts or VA
Minimum:	 0
Maximum:	 65535

Integer 45	 Power Factor Zone 2
Units:		  N/A
Minimum:	 0.00
Maximum:	 9.99
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Integer 46	 Controller State Zone 2
Units:		  N/A
Minimum:	 0
Maximum:	 2
Representation:
	 0	 =	 STOP
	 1	 =	 RUN
	 2	 =	 FAULT

Integer 47	 Output% Zone 2
Units:		  % ON
Minimum:	 0.0
Maximum:	 999.9

Integer 48  Output Command Zone 2 HI (MSW)
Units:		  V, A, W
Minimum:	 -99
Maximum:	 99

Integer 49 Output Command Zone 2 LO (LSW)
Units:		  V, A, W
Minimum:	 0
Maximum:	 65535

Integer 50	 Feedback Zone 2 HI (MSW)
Units:		  V, A, W
Minimum:	 -99
Maximum:	 99

Integer 51	 Feedback Zone 2 LO (LSW)
Units:		  V, A, W
Minimum:	 0
Maximum:	 65535

Integer 52	 Control Loop Error Zone 2 HI 		
		  (MSW)
Units:		  V, A, W
Minimum:	 -99
Maximum:	 99

Integer 53	 Control Loop Error Zone 2 LO 		
		  (LSW)
Units:		  V, A, W
Minimum:	 0
Maximum:	 65535

Integer 54	 Warning Alarm Zone 2
Units:		  N/A
Minimum:	 00000000 = 0
Maximum:	 11111111 = 255
Representation:
         Bit
MSB	 7	 =	 not used
	 6	 =	 not used
	 5	 =	 Load Imbalance (Not Active)
	 4	 =	 Shorted SCR
	 3	 =	 Heatsink Temp
	 2	 =	 Power Limit
	 1	 =	 Current Limit
LSB	 0	 =	 Voltage Limit

Integer 55	 Load Power Zone 3 HI (MSW)
Units:		  Watts or VA
Minimum:	 -99
Maximum:	 99

Integer 56	 Load Power Zone 3 LO (LSW)
Units:		  Watts or VA
Minimum:	 0
Maximum:	 65535

Integer 57	 Power Factor Zone 3
Units:		  N/A
Minimum:	 0.00
Maximum:	 9.99

Integer 58	 Controller State Zone 3
Units:		  N/A
Minimum:	 0
Maximum:	 2
Representation:
	 0	 =	 STOP
	 1	 =	 RUN
	 2	 =	 FAULT

Integer 59	 Output% Zone 3
Units:		  % ON
Minimum:	 0.0
Maximum:	 999.9
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Integer 60	 Output Command Zone 3 HI 		
		  (MSW)
Units:		  V, A, W
Minimum:	 -99
Maximum:	 99

Integer 61	 Output Command Zone 3 LO 		
		  (LSW)
Units:		  V, A, W
Minimum:	 0
Maximum:	 65535

Integer 62	 Feedback Zone 3 HI (MSW)
Units:		  V, A, W
Minimum:	 -99
Maximum:	 99

Integer 63	 Feedback Zone 3 LO (LSW)
Units:		  V, A, W
Minimum:	 0
Maximum:	 65535

Integer 64	 Control Loop Error Zone 3 HI 		
		  (MSW)
Units:		  V, A, W
Minimum:	 -99
Maximum:	 99

Integer 65	 Control Loop Error Zone 3 LO 		
		  (LSW)
Units:		  V, A, W
Minimum:	 0
Maximum:	 65535

Integer 66	 Warning Alarm Zone 3
Units:		  N/A
Minimum:	 00000000 = 0
Maximum:	 11111111 = 255
Representation:
          Bit
MSB	 7	 =	 not used
	 6	 =	 not used
	 5	 =	 Load Imbalance (Not Active)
	 4	 =	 Shorted SCR
	 3	 =	 Heatsink Temp
	 2	 =	 Power Limit
	 1	 =	 Current Limit
LSB	 0	 =	 Voltage Limit

Integer 67	 Load Power Zone 4 HI (MSW)
Units:		  Watts or VA
Minimum:	 -99
Maximum:	 99

Integer 68	 Load Power Zone 4 LO (LSW)
Units:		  Watts or VA
Minimum:	 0
Maximum:	 65535

Integer 69	 Power Factor Zone 4
Units:		  N/A
Minimum:	 0.00
Maximum:	 9.99

Integer 70	 Controller State Zone 4
Units:		  N/A
Minimum:	 0
Maximum:	 2
Representation:
	 0	 =	 STOP
	 1	 =	 RUN
	 2	 =	 FAULT

Integer 71	 Output% Zone 4
Units:		  % ON
Minimum:	 0.0
Maximum:	 999.9

Integer 72	 Output Command Zone 4 HI 		
		  (MSW)
Units:		  V, A, W
Minimum:	 -99
Maximum:	 99

Integer 73	 Output Command Zone 4 LO 		
		  (LSW)
Units:		  V, A, W
Minimum:	 0
Maximum:	 65535

Integer 74	 Feedback Zone 4 HI (MSW)
Units:		  V, A, W
Minimum:	 -99
Maximum:	 99
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Integer 75	 Feedback Zone 4 LO (LSW)
Units:		  V, A, W
Minimum:	 0
Maximum:	 65535

Integer 76	 Control Loop Error Zone 4 HI 		
		  (MSW)
Units:		  V, A, W
Minimum:	 -99
Maximum:	 99

Integer 77	 Control Loop Error Zone 4 LO 		
		  (LSW)
Units:		  V, A, W
Minimum:	 0
Maximum:	 65535

Integer 78	 Warning Alarm Zone 4
Units:		  N/A
Minimum:	 00000000 = 0
Maximum:	 11111111 = 255
Representation:
         Bit
MSB	 7	 =	 not used
	 6	 =	 not used
	 5	 =	 Load Imbalance (Not Active)
	 4	 =	 Shorted SCR
	 3	 =	 Heatsink Temp
	 2	 =	 Power Limit
	 1	 =	 Current Limit
LSB	 0	 =	 Voltage Limit

Integer 79	 Model - Config Data
Units:		  CODED
Minimum:	 0000
Maximum:	 FFFF
Default:	 0000

Integer 80	 Inhibit Alarm Status
Units: 		 N/A
Minimum: 	 00000000 = 0
Maximum: 	 11111111 = 255
Representation:
          Bit
MSB 	 7 	 =	 Watchdog Timeout
	 6 	 = 	 Memory Error
	 5 	 = 	 not used
	 4 	 = 	 not used
	 3 	 = 	 Line Phase Loss
	 2 	 = 	 PLL Lock Loss
	 1 	 = 	 Heatsink Over-Temp
LSB 	 0 	 = 	 Current Trip
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PLC Software: RSLinx Classic Lite

1) Configure Ethernet/IP with RSLinx Classic Lite. Click Communications -> Configure Drivers and 
set ETHIP and ETH driver to run. 

4. Configuring FUSION Ethernet/IP

	
  

2) In RSLinx Classic click Communications->RSWho. Verify Fusion present in ETHIP with IP 
address set in Fusion Control Panel using USB communications.
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PLC: AB MicroLogix 1100
PLC software: RSLogix Micro Starter Lite 

1) Create data buffer and message to read input buffer. The data buffer size will be 162 bytes with 
the message Class 0x04 (Read Assembly), Instance 0x65, Attribute 0x03. Add the IP address of 
Fusion unit in MultiHop tab.

	
  

5. FUSION Ethernet/IP with MicroLogix 1100 PLC
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2) Create timer and send message every timer tick. Max sampling rate of Fusion is 5 Hz.
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3) Edit the “Dig Setpoint 1” screen to be 0.01. Check that byte 2,3 of the data buffer is 01 00. 
Ethernet/IP is Little Endian by specification; least significant byte will appear first. 
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6. FUSION Ethernet/IP with CompactLogix L23E
PLC: CompactLogix L23E-QBFC1B
PLC Software: RSLogix 5000

1) Open RSLogix 5000 software. Right click the Ethernet port and select “New module”.

2) Find “Generic Ethernet Module” and click OK.
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4) Set the Requested Packet Interval (RPI)  to 200 ms. Click OK.

3) Set the IP address of Fusion with Assembly Instance, size listed below. Click OK.



© Control Concepts Inc., 2011 www.ccipower.com 		 1-800-765-2799 19EtherNet IP Manual Revision 2.02

5) The Fusion Ethernet module should 
appear. If the communication path is 
ready,  set the PLC to Go Online. 

Set the communication path in 
Communication->Who’s Active. 
Download the project and set the PLC 
to Remote Run.

6) With the PLC set to Run, click the Controller Tags. Check the input data buffer. For the example 
below line frequency (Integer 10) is 60 Hz (600) and Line Voltage (Integer 11) is 120V (1200).
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8) Check the input data buffer. Integer 1 (Digital Setpoint 1) should be set to 100 and Integer 9 (Digital 
System Command) should be set to 1.

7) Click the output data buffer in Controller Tags. Set Integer 0 (Output Enable) to 1, Set Integer 1 
(Digital Setpoint 1) to 100 (1%), and set Integer 9 (Digital System Command) to 1.
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